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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance a low temperature discharge performance and to inhibit an expansion of a batt ry 
after allowed to stand at a high temperature. 

SOLUTION: The nonaqueous electrolyte secondary battery is provided with a positive electrode containing a substanc for 
"storing and releasing a lithium ion as a constitution element; a negative electrode containing a substance for storing and 
releasing a lithium ion as a constitution element, and a nonaqueous electrolyte solution. The non-aqueous electrolyte 
solution contains at least ethylene carbonate and methyl ethyl carbonate and contains 1-5% by weight of propane sultone. 



LEGAL STATUS 

[Dat of request for examination] 27.04.2001 

[Dat of sending the examiner's decision of rejection] 26.1 1.2002 

[Kind of final disposal of application other than the 
examin r's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Dat of registration] 

[Numb r of appeal against examiner's decision of rejection] 2002-24788 
[Date of requesting appeal against examiner's decision of 25.12.2002 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/ wAAArpa08vDA41 23231 71 P1 .htm 



03/08/21 



(U>B*B*mr (J P) 02) & m & ^ (A) ODMHBIfiNM 

#182000-323171 
(P2000- 323171 A) 



(43)&WS ¥J«12#1U324B (2000. 11.24) 







F I 




ua iu 10/40 




HO 1M 10/40 A 5H0 2 9 








W^©«C2 #M (± 6 H> 




ftR^l 1-171483 


anmmA 


597176832 












¥*dcll*£5 £14B (1999. 5. 14) 




^TtrmK^^rE^/a^r 5 #*a 






(72)ffclK# 
























(72)55IJ&# 
























(72)^^ 


















-xx • *;v3^^#^rS:f*r 








amuck < 



(57) 

^/W:^*— sK*-h***U ^o, 1-511% 



t 



1(2) 000-323171 (P20 0 0-3 2JL8 



■f-^x^A— **-h***U fro. 1-511% 
^)/d b >t *tt & i k * t&#*« 

Emm 2] »j tkm-rtwitfefli 

^f^-W-b^fl. fro. 1-511%^ 

^f*tB»«— awe. 

[0001] 
[0002] 

tzffw ^tfO«i®TS>^m?tetc«-LT. 'hJBT'SISfro 

[0003] ittWMW~<xmm<vjEmmmz\3i. - 

fait* 9 v . EBMfr**- V*? Ats J: VHBMfc^E U r-r ^ 
£14 ttf>fc LT 'J A U 

KflSft*^)HR«LixM0 2 (fcfc'U Mtt— «J3lb 

BflflM:ir*±. 4V(vs. Li /Li-) KLhoffito 
[0004] fcTO^aSStoKtett, ^ 

7/u*ft<7>ftv*m*fr»£*L, fro^ttfrTSv^^-3 
[0005] <Jc«ifico«»?K^^, -fl&K: 

h 3r fc*OSi»HE*<73« JJE t: xXf/U^ - h (DE 



i bf 4 mn^i&zmmzttWjm&mm'ZtLX^ 

c ) h ( D M c ) Zct'cottMmtt 

ftlWJft#fc«r*ii:3^»Ife<xT^*. LfrU <r<DJ: 
-3 f/l/Xf;^ - h * i/^ - h 

8 0^3§w«i^cmHfcfrafcg£ 
ixrt: t # £«ftfr;*;£ < J»ix& t v * o H8fcafr* o - 
[0006] 

(4. ffiBT^OlWttflg^Wi-CisO. *:*Jfro*iBJHI 
[0007] 

^f;W-#*-ht*tt6 J: 3tcU S^Clix 
MA,Oxfl/y^-^>-hi:, ^f-zuxf*;^-^ 

[0008] *¥m<r>iE?mMm-<kmM 

^=Sr<i:txf'ix>'^-^-bi:^^;Ux^- 
/W-^-bmL, fro, l-5li%WnA ( 

>xji>hy **** i:kft»«kt4. 
[0009] *»HHco^f7k«JS«z:<R«?ft{i. u-f-^A 

ash. ftxwmtiffiL m&tfcwsmiz. >y% 

£-3TU fro, l-5Sfi%t7)7 0 oyN 0 >'X;uh>'$:^ 
[0010] 

«fi<^)iEflS(i: L i M O 2 (tzfzL. M ii— «tLh03»B^ 
MMkLTCo, Ni, Mnfr^ai^LT^ffi-ri)- 



t(3) 000-323171 (P20 0 0-3 2JL8 



kifiSl*LM. &*Zs LiMn 2 0 4 ^t'T^^ni)S 

[ooiu tfy^wMmm. 
vta hm. mmMmmmm. m^mmmm. stmm 

®mi-&zt&x*zz>w. mz. ^&<7ym-£frt>&m 
[ o o i 2 ] *¥twcoi$*mffimnmmt lxu. x?- 

U ^ X — *— b t X f-M/X — 7^ b £ 

tf*— K h'j7;U*oroeixy*- K r- 
/fQ7;fX 2-;*f-/P--y-7 r >/I^^ b>-, T 

/U*^>\ I, 2-x>*b*i'X:?>\ 1. 2-y'xb 

Ho77>, 3-^f-;u-i. 3->*:**V9>\ ffi£ 
Rxf^, tf**~-K ^x^/Mr-?*:*- 

[00131 *M<W«<9«Wi: LT^ffifleSSU:. L 
iC10 4> L i A s F 6 N PiPF 6 , LiBF 4 , 
Li CF 3 S0 3 . LiCF 3 CF 2 S0 3 . LiCF 
3 CF 2 CF 2 S0 3 , L i N ( C F 3 S0 2 ) 2 . L 

in (c 2 f 5 so 2 ) 2 wzmfrc&tziz~ma±-i: 

CLiPF 6 Srfflv^&^ifiLv^ 
[0014] *^ 0 K'fflV^7aA'y^^by^ft^ 

Tl — 5W&%m\rt-&* liI%iO^VM:, lift 
[0015] 

[0016111(1 *Mtfflixfeft»IMc«IWr & 
fKfico«*BrBil2-C*>£ . 

[0017] zc?>ft&ttA<.w>MWz:<xmmi&. tju$ 
mt-thiEm^m^m^LxKc^Ti^jEm3t. mmm. 



jES'J-F 1 0*^LTjEffi3fc««ES*i. fiffi4{i« 

&*-A6<vftmtmmz£vw>f&mzmM2tix^ 

[0 0 19] jEm&mit. vSfeS^L i Co0 2 9 0S 

agpt. itwonfi/>77 7; 5it^t, 

£15ffl!iLrt:. ,r<7)X5 'J— £J¥$ 2 0 ^nW;^ 

[0020] ft«-&ffjtt. Olf^t . 

y7 7ftt-yt>101Mi:^l, N-*f-;W 

life, zco^^v-^m^ i o^\=tycommmmz^} 

CLfc£«k9flffi4frfNKUfc. 

[002 1 ] **>*X'—9 BlCfcL i¥$ 2 5 S ?a><?)(» 
[00 22] ±3*<!0««K**JflVvt. i3 0mml$ 

[0023] #*W*«K±, TE^«i3«t VJtttM^ 

[00 24] (mtfflll > Xfl/y*-**-h (E 
C) fc^^x-^/U;* — b ( ME C ) <7}^«Jt5 
0 : 5 O^a-^iS^Lj i P F 6 Sr 1 ^/U/U b/U}£»? 

[0025] mmm2 ) xfi/^-^-h <e 

C) £^/UX^/U# — stf*— b (MEC) tOSSJ:t5 
0 : 5 O^fi-^flWiL i PF6$:1 "E^/V b^jSJB 

[0 0 26] ( HJftM 3 ) x-f-l^ b (E 

C) t^f/Uxf/^-^-h (MEC) commits 
0 : 5 0 L i P F 6 ^ 1 -x h/W§» 

[0 0 27] i^mm4 ) xfl/^-^-h (E 
C) fc^^-X^-A^ — (MEC) ^®J:b5 

0 : 5 OtfDffl^SK-L i P F 6 $■ 1 t^/U v 



1(4) 000-323171 (P20 0 0-3 2JL8 



[0 0 28] (HJBH5 ) Jt+U^X-Tfi^-h ( E 
C) fc^fVUx^/U#-;if*-b (MEC) <0««Jt5 
0 : 5 O^I^&^L i P F 6 ft 1 ^rtVU y 

Ltdsmzmaxafflb itrpA^x^ h >ft 1 osm.% 

[00 29] (jttfcM6) xf-U^*-#*-h (E 
C) t^f^l/X-^/P*— sK*— b (MEC) com%kt2 
O : 8 0<7)?!£tS^L i P F 6 £ 1 ^;k/>J v 

[0030] ($mm7 ) x-f-l^*— (E 
C) t h (DMC ) cr>^SJt5 0 : 

50<7)if t l^CL i PF 6$: 1 ^e/U/U >y h«l^ 

[00 3 1 ] (HSHW8 ) xfi/y^-^-h ( E 
C) fc^^x^;U#~;K*--b (EMC) fcyxf;l/ 
h (DEC) <03ffltifc4 0:40:20 Oig 
L i P F 6 £ 1 *z)U/ U *y WWSB? L^jSvS^S 
MFJk LTroyN->x;l-h>'S:3SS%aaniS«L^^ 

[0 0 3 2] <Jt«£Ml ) Xfl/^-t^-h (E 
C) fc>f^X*/Mr-- b (MEC) <7)§£KJt5 
0 : 5 0Oa-&ffltlL i P F 6 £ 1 ^E/U/U v 



[00 3 3] (Jt«$#J2> x-f-l^ h <E 
C ) i: ^ ^M^-tf*- h (DMC) <7>«»Jt 5 0 : 
5 0 <r>ffi&mz L i P F 6 £ 1 *l)W U -y h L*: 

[00 34] UkWtm3 ) X-f-V h ( E 
C ) t i^X^l^-**- h (DEC) <7>§«Jt 5 0 : 
5 o<nm&mzL i P F 6 ft 1 -y h;WWK Lfc 

aia^asinsiii: Lx^o^vx^b^ft-^DL^^k?) 

[00 3 5] (ib«^J4 ) X-f-U^-^-h (E 
C ) t SAx-^/M?-*:*- h (DEC) ^SJt 5 0 : 
5 0 Li P F 6 ft 1 V >y h Jl-MM Ltz 

mmzmhumt urn^>^ h >-ft 3M^%$»o?§ 

»L^^^ftfal5^^*«^®~^ftl 

[0036] ±izcr>mmm i ~8 k jtKM i —4cvmm 

ftfflW 2 5'C, 1C«STC4. 1 V<D5£«3SBg*JE5fc 
«£3BSrBKtofc*y*=>. - 1 0°CT1 CO^mSSTJSrti 
^ihmJE2. 7 SVi-CttmSrW^fiil^tt&SfcmS 

[0037] Jiie^m«fift5E««®T*8 0"CT7 

[*1 ] 





EC 


MEC 


DMC 


DEC 




















(mAh) 


(mm) 




5 O 


6 O 






5 


460 


0.3 


mum 2. 


5 O 


5 0 






3 


470 


0.4 




5 O 


5 O 






1 


480 


0.6 




2 O 


8 0 






3 


490 


0.5 




5 0 




5 O 




3 


475 


0.5 


muffle 


4 0 


4 0 




2 0 


3 


465 


0. 3 


tt&Ml 


5 O 


5 0 






0 


490 


1.0 




5 O 




5 0 




O 


495 


1. 1 




5 O 






6 0 


0 


320 


0. 5 




5 0 


5 O 






0. 5 


483 


1.0 




5 0 


5 0 






1 0 


410 


0.3 




5 O 






5 O 


3 


280 


0.3 


Km* 7 


4 O 


4 0 




2 O 


0 


465 


0. 9 - " 1 



[0 0 38] $kK7mt6Ml—3lz5F$tl&J:?lz. x 
fl/^-^-h (EC) h>f-;l^x^-;^— 
h (MEC) <7)««Jt5 0 : 5 0^ffi:L i PF6 

ft i >v h/umtKLtimmzmumt lttd^ 

>^)V h 1 - 5S»%8&Hn»»Lrt: l>^ft«8$?£k 
[0 0 39] ItlRMl *JiVJt««l4 J:0ra^ 



aJSflTO^BWxsi*** < ^ 0 . * tz , lt«W 5 J: 0 To 

[0040] mmmAiz^ix&xoiz^ X-^U 

b (EC) fc^f/PXf^-^^-h 
(MEC) (D^m&£^K^Xtj7&^y*/l'h>' 



!(5) 000-323171 (P20 0 0-3 2JL8 



[0041] a*, mmms. it$mi2iz^n^x^ 

IZ. x^I^^-tK^— h (EC) hV*^)Vi3— iK* 

[004 2] 4fc. S*gCT6. JtHM7fc3KS*l*J;5 
iz. ^U>X-tf*—b (EC) fc^^o:^*— 
7f<*-h (ME C ) fc**n*/|,;Sr— (DEC) 

[0043] ttz. im.M3. imme^z^ixhXo 

tc. xfi/^-»-b (EC) t3^^a:^/P#— 
(MEO^f/^-^b (DMC) 

i> s o Tc*aswBi*o«wx3&«/jNS < . mmv>$hm±. a 

[0044] JJLb<50tt* J: 0 . LT . 

< t b (ec) t. x+)Vtt)v 

<MEC) &tz\$is*+)V%-i£*-b 
(DMC)^if%^t,L<liSMtfL, l 
— 5M^:%^ D ayN^^;U h >- £-^3rr& £ J: 0 . 

ti£fli#}'t&ztif s 'e&&. y*v*yx;ub>*mirt- 
i— 5nm%mto^-&zhizj:->T . >^x^*— 

imi ] 



srM^-i) m^zm.mco&mscw&m^mit^- h z. 

[00453 

[mi ] *««o--iBe»iissr^^-c«ior , 
[Ei2] ^^mzm^h^^^b^c^it^^^k 

1 it*wmz&mk 

2 ««» 

3 jQE 
4 

7 S 

9 lEmmFf- 

10 jE« »J - K 



[02] 



10 11 



7oy h^—iScnffiZ 



F^-A<##) 5H029 AJ02 AJ04 AK03 AL06 AL07 
AL08 AL12 AM01 AM02 AM03 
AM07 BJ02 HJ01 



